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COMPLETE SPECIFICATION, 
LnproTements in or relating to Lasers. 



.We, G. & E. Bradley Limited, a British 
Company, of Electrical House, Neasden 
Lane, London, N.W.IO, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us. and the 
method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 
This invention relates to lasers. 

10 To achieve laser action in a Fabiy-Perot 
cavity using plane reflectors, the reflectors 
must be mamtained parallel within small 
tolerances. The use of a confocal system 
permits somewhat larger tolerances. The 

15 Brewster-angle windows described by W. 
W. Rigrod. H. Kogehiik, D. J. Brangaocio 
and D. R. Herriott at pages 743-744 of 
Volume 33 of the Journal of Applied 
Physics enable reflectors to be placed out- 

20 side a gaseous-laser envelope thus feicili- 
tating the aligning of the reflectors. 

A further improvement results from tot- 
ally internally reflecting comer prisms used 
as described by Z. Godzinski at Page 361 

25 of Volume 51 of the Proceedings of the 
Institute of Electrical and Electronics En- 
gineers. 

A corner prism is characterised in that 
three of its four faces are mutually perpen- 

30 dicular, as are the faces at a comer of a 
rectangular block. These three faces are 
hereinafter called comer faces. The edges 
formed by the intersections of the comer 
faces with one another, and hereinafter 

35 called corner edges, are usually of equal 
length. The remaining face of the prism 
will be referred to herdn as the refracting 
face. 

Successive reflections at the three comer 
40 faces of a comer prism deviates a ray 
through ISO** irrespectivelv of the angle of 
incidence of the jay at toe refracting fece 



of the prism, thereby removing the need 
for strict alignment of such prisms when 
used as reflectors for lasers. 45 

In a gaseous laser suggested by Z. God- 
zinski, a comer prism is so oriented that 
the axis of the kser is normal to the re- 
fracting face of the prism. The term "the 
axis of the laser" is used t&roughout this 50 
specification to refer to tihe line which 
passes through the geometric centre of the 
laser materia and is parallel to the direc- 
tion substantially defining tie direction of 
propagation of stimulated radiation in the 55 
laser. The comer prism has comer edges 
of equal length and is outside the envelope 
of the laser, the ends of the envelope being 
formed by Brewster-angle windows. Re- 
flection at the refracting face can be re- 60 
duced by the application thereto of a non- 
reflecting coating. 

According to the present invention there 
is provided a laser including a container 
enclosing the laser material and being closed 65 
at one end by a prism, the laser material 
being fluid and the prism providing, in 
operation, total internal reflection of stimu- 
lated radiation incident upon its refracting 
face from the laser matenal and having its 70 
refracting fece inclined to the direction in 
which the said radiation is, in operation, 
incident thereupon and emergent therefrom, 
the angle of inclination being the comple- 
ment to the Brewster angle. Thus the need 75 
for applying a non-reflecting coating to flie 
refractmg mce is avoided. Furthermore as 
the refracting face of the prism is in direct 
contact with the laser material dust is pre- 
vented from reaching the refracting &ce. 80 
In a gaseous laser, therefore, the need for 
Brewster-angle windows can be avoided. 

Hie invention will now be described by 
way of example with reference to the ac- 
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companying drawings in which the sole 
Figuie is a simplified sectional view of part 
of an embodiment of the invention. 
In Figure 1 ^ere is shown in Section 
5 the optical cavity of an mbodiment in 
which the laser material is gaseous, one end 
of a glass envelope 10 containing the laser 
gas being so cut tiiat the lim formed lies 
in a plane witii which tiie axis 11 of the 

10 laser makes an acute angle a which is the 
complement of the Brewster angle m tiie 
laser gas with respect to the material of 
a comer prism 12, The comer prism 12 
is so cut tiiat tiie angle j8 between the plane 

15 of its refracting face 13 and tiie Ime 14 
which passes through the point of intersec- 
tion 15 of the comer edges and is equaUy 
inclined to the comer edges is equal to the 
said Brewster angle. The refracting face 

20 13 of tiie comer prism 12 is sealed to the 
rim by sintering after lapping. The ma- 
terial of the comer prism 12 is chosen to 
aibsorb as littie as possible of the laser light 
while remaining consistent with the reqmre- 

25 ments that total internal reflection take 
P^ace. ^ , • 

The other end of tiie glass aivelope 10 is 
cut in the same manner and an identical 
comer prism 16 sealed to the rim fora^d. 

30 An output from the optical cavity can 
be obtained from one of the comer faces 
17 of tiie comer prism 16 by frustrating total 
internal reflection at that face. Alterna- 
tively an output can be obtained by utiliz- 

35 ing the residual reflection from the refract- 
ing face of one of the comer prisms. 

A prism 18 is placed with one of its faces 
19 close to the comer face 17 of the cor- 
ner prism 16. The refractive index of the 

40 material of tiie prism 18 is such tiiat totol 
internal reflection at the comer face 17 
is frustrated provided tiiat the face 19 is 
suffidentiy close to it 
In other embodiments m which the laser 

45 material is either a gaseous or liquid the 
prism can be sealed to tiie container of the 
laser material by means of a suitable ad- 
hesive; for example, where the contdner 
is glass, an epoxy resin may be used. 



E will be obvious to those skilled in^ the 50 
art that prisms other than comer pnsms 
can be used in embodiments of tiie present 
invention. 

WHAT WE CaLAlM IS :— 

1 A laser induding a container eiiclos- 55 
ing tiie laser material and being closed at 
one end by a prism, the laser matenal be- 
ing fluid and the prism providing, m . 
operation, total internal refleotion of sbmu- 
lated radiation incident upon its refracting ou 
face from the laser matenal and having its 
refracting face inclmed to tiie direction m 
which tiie said radiation is, in operaUon, m- 
cident thereupon and emergent therefrom, 
the angle of inclination being the coraple- 03 
ment to the Brewster an^e. , 

2. A laser according to Claim l, 
wherein the laser material is gaseous, to 
container being dosed at the otiier end by _ 
a further prism providing, in operation, 70 
total intemal reflection of stiniulated radia- 
tion incident upon its refracting face from 
the laser material and the refractmg face 
is inclined to the direction in which tiie said 
radiation is, in operation, incident there- 75 
upon, and emergent therefrom, the angle of 
inclination being the complement to the 
Brewster angle. ^ . i o 

3 A laser accordmg to C3aim 1 or 2, 
wherein one of tiie said prisms or tiie said 80 
prism is provided witii means for frustrat- 
kig total intemal refraction at one of its 
faces not being its refracting face,^ whereby 
an output can be crf>tanied from the laser. 

4. A laser according to any one of the 85 
preceding Claims, wherein at least one of 
the prisms is a comer prism, 

5. A laser having an optical cavity as 
described hereinbefore witii reference to 
Figure I of the accompanying drawings. 90 

REDDBS & OROSE* 
Agents for the Applicants, 
6 Bream's Buildings, 
London, E.C4. 



Printed for Her M^esty's Stationery OIBce by Burgess & Son (Abingdon), Ltd.— 1968. 
PabS atThe Patent Offici. 25 SDuthamptoa Bmldmgs. London. W. ..2, 
fi-om whidi copies may be obtained. 



1128162 COMPLETE SPECIFICATION 

1 SHEET ^^^^ drawing ts a reproduction of 
the Original an a reduced scale 
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